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£3*1.4 D MAg;#iI#£ AND^- 1»4 1. 4 2CA 
jrt-htt^Z^ ^ANDy-N4 1, 4 2<7)£fJ73fc 
lDtTSt^S£7 0fiWR*W«E*3WtS-** J: 5 CLfcfc 




p- 



KJ W 



K I re 





(XI 




<A 


JO 




SO 






O-R 






ir^ 
1 




i 


< a 






»•*- 






a A 






n 







I 



s 



(2) 



1-8838 1 



[ mm% 2 3 .tsar** i izt mermm^x^A tzts 

fgftzK £ fcfflMfcSia^-i Z b £<milb -timtSisXr- 
A„ 

i nmm 3 ] ±Mm%m 2 fcieaoaHisy xt- a c& 

±I2U S B*X hf^^Xli, ■f-*0M*»I*ff3fc: 

U S B *x h rV-c-f L . 

•oo±=eu S B*X bfJ<J Xtcr>WtZ"r~^cr>m^m 

Zftobbblz^ 

fcfc^^iCiifHSfc^fiiKIiyX-xA. 

[i**^4 ] ±iar*^2 tzm&cvmig^xT-Mzts 

±isu sb*x h-T^'-f xii, 7-'— ^coii^i^flo tc 

U S B X h t/nV xtSffi t . 

lieu VfA'^f JJei 

7 y < t v< y y 7 x ^ v [g-e-r- ^^dmaksi 

-?o±=SU S B*x hf-V^XicOfaT'-r-^coSSft 

imim 5 3 JJEIS«JB4 teEft^MBfll^XTF-AtetJ 

[ ift£if 6 3 HJfjgco h ^ ^ ;y-A£ii£ T U S B *x 
±IEU S B*x hf'Uxb coffl^— feyffi&RMZ 
itSUSB7r^y 3 yfA^„ 



±IEU SB*^ hfAM ^tUSB77^y 3 >-f>< 

^i-zzbzmkb^&mm^xT^fflmxm. 

[ff:£:f8 3 ?ft'&<r>Y : ?Vi/—rt$:mz-X'f—-9<7m 
Mfi^fg&USBftX hx/X-fXfc , USB7r^y 

±fEU S B rtx N-ry\M xtuSB7ry?y 3 y^fA 
[000 1] 

[5MI»«^*!SJB»1F] *^HJ«. u s B *x h^A 
^XtUSB7ry-^y3yfA^Xi: co^tf-^co 
teiMSrfTaafS^XxAt s [S)USB7t>'^>-3 y-f 

[00023 

SB*7> NxA-fXt US B77/?y 3 yfK^t 

[00033 mm^8 -si a a m^mzwm 

%ttfZ\><r>\,Zii\\X\$, PI 3 94y'JWUT'tt 
*>*F«»ia£gSai L"C-r-*«B&£fr a ait^XxA 
fciJVVC #« ; 5 t aKB<0-r-^tf5aj*«atLED{C«fc 

[0004 3 

[^H>1* 1 »^t t idi:^tSfi3 ±ML^«e*coart^ 
cot^ v « . x- ^ Kit+t'^ i> £ b zm-tt&i&m 

Py&m^&Zffiz.X^Wzth^ x— ^O&SMftJE^ffl 
[0 00 5 3 — ^<7Dt<?5{=±5^T«. PI 394 

jy 'j w^ts^s *utaaso«^aB»*> 4.4 imm 

isATJ*tZlzmmT'& &i>c?)^ USB^fflV^7ta«iy 

[00063 ±fSfSffit*^^r^r§^ 
USB*7,hf^XtUSB7r^y 3 y 

t> x t 4, ^-^ a^x -f a tc fcu it . "r—scrm, 
&ttftz^Lxmw&&m±$&&zbimm%mm 

iyX-rA. USB7ry;y 3 yf^^ > IfyXf 

focr>m@&mwb-fh. 



[0007] 

tX7-9<nffi&l)**t®&(: u s B *x h taM x b . U 
SB7r>'?ya X Mfli^-r at 

[0008];; tc*j»t* x-^fiiBRSZfbi^Ktt. 
ff *fcffieO.&T& -5 X l> i V>#. M=g-£*Ufrt"# 1\l£1&m 

^tmiizim^mm^xT-Aizis^x. jje-t-^Kj* 
ut&mffiRtfmmzm^zti&tzib, mmmizt ix 

[0009] 7-?comm®;Mt%{mVz'dlk ZMyVllzm 

^-t m^mfon-mt lx. it*3i3^ 
fr&%pm, m 2 iztmvmmi'Xj-Mzis^x . 

±IEU S B *X h -fV^ xii, "r-fcom^mHf o iz 

*4-5tf- ? nmmt Jt asffisr ^-r n - ? v £ ±tE 

USB^Xh^SW^tciiffiL,. JtJEU SB 37 

3 yf^Uxii. JhfEh-:7>-£SfIL*;f£, 3r^<7)D 
x * v rsx^r- ^jDMAfii Loo±ieu SB*Xh 

-T'-W X i; oraTv 1 - ^^^ff 5 t i; t fc. ±ie 
X- ^ Is^ifcgl^gti , _bf E h—7>b^ JtlE D M 

a w%mmzmr3 wc =f~ ? nmmvtu t sfi^ t z 

[0 0 10] -ttch-h. IMUSBKXhfrsj X\Z, 
USBTt^hxA-r^Cj&ftU -<7)h-^>^SftL 
S'— > < h y 7 r J* 'J itf-^ JDM AtsJM L OO 

IEU s B* x h-fA^f x*^iih[j$ixfc h— ? yfrt>^ 

-f&mmxfo&fiK tw&f-? ^mx'fo & a> *r & 

ztm-tz -bizj:*). T-femmvib&mffizz 

[ooii] ttz. wkom&n—fflb lx. mimAiz 
. if^ii 2 izim^mm^xT-Mza u 

X. ±HVSB^xh'fyU xii^ T-'—fcvm^iEZIr 

o izftv^xT-f^mmttdt^mz:^^ v-9 >z 

±IEU SB^hfAM xizm&L. ±!EUSB7r> 



< 3 ) ftffi¥ 1 1-88381 

7y a y?'Uxte, _ttEh-?>£slfIL*;&, m%. 

COD M A^fi-f-C^V h ? yy— J<b A -y 
yr**:V HT'T- ? £ D M Afil t oo±IE.U SB* 

±IE-r-^lE3*^^^a<i. ±IE1 — ^y^tktHL 
^^•t±IED M AfeiUB^O DMA^7^>-h^:^5X# 
U Wi^co^rj-y^mmzm^^XZcoDMAA^y h 

<r>igtt$:~t&ffitfLb LX3b&. 

[0012] -ttchio, iMLtzm^msx-mmLfz^ 
cobmmco^mxu s B^xh^su xb. usb^t 

v<-rx*^Maj§^ i — 7>frt>T : -3'comiEXfo& 

t\ ttzli-7 : -?<7)%mx-fcZ>fr$:m$n't& bbi>lz^ 

isji — rytfutimzu SB7T>7i<-3>?j^ xffl(o 
h^yy—y^b. ^'-y 7T^^eu tcoraoDMAteiMB* 

[0013] icoif^-, -r-^iMfi^i/tJiT-'-^gfi 

li^iM4fcfE«cOil«^X^Acr)±5^T. ± 
fE^'-^te^Si^^att. ±IE^a>y^fi-f-£OiSl^ 
^Sr^^-TSItBict LT$>^. ^*>^. ±IE^D 

-yfm^mmiz&K-ttiiz. ^r-fmmtfziz? 

[0014] ±^L^i 5 

izmfo%ti&mmi'X'f&±.x'htnf. sM^mmizm. 
mtzzb-tftimx'&r). mtis. m±ttzmmbLx 

WMm>'X^rJ±±t,z i &W3-&c\bt> i X'%&L. USB* 
x h^y^ xtfziiv SB7ry^ygyfAV^i; 
mfr&tsz b1*X't>h. ®M<r>^<r>—Wb LX . if^ 
^ 6 IZfrfyh USB7r>^yg ^x^^ SfJtO 
Vyyis-y^ffiz-XUSB-fcx h^^-l XbcoffiX^r 

-?<vfcmtiKijmfo2> b bi>t,z, ±mvsB*xb?;< 
jxb cofacoT^-^co^jS^s-^-rs x — ^ibs* 

[0015] ^£;b*> . U 
SB7ry^y 3 >-7-';\M ^tS^a^ixT V^^A6. 
|piu s b y r y-7 y 3 yfx.4 xwiz?-? co^mmn 

timxk*tl2>. ±i&L£lJ:ot l zLX. USB*^bfA" 

■i xb u s b y r y? y 3 yf^A x b frhtch'mmi' 

XfMzH^X. -f-^OKiM^Sr^f hb LT 

t.. mftcD$>z,mmzv& / zi$tiz > <iimiz?k< . -e-co^ 

[0016] ^co7t:a6, ff^JS? tc*^^^co%HJ 



USB*^ NfA^f Xb . USB77^y 3 y-r'A-f 
St&ot. IBlUSB^Xhxy^^i: USB77 y? 

^0017] wm%M<7)iLmtmt txmmmizm 

A-f x t *^^:Siim^X7"A^7t:»<7)jlfi^^r 

tt&s-isfefcou m^m^mzm^^&mi&b Lxh 

i o o 1 8 j t*>^. -e^iegiMfte. K^ie^M#: 

^ra^sii^v ^^mmmzn^x 
* s £ t tfx~z &. ttz. -<mm&. -mm&ts: z 
nm&&ffit,z^^xiz±<ffl5&mm<mmx'&&. % 
ofls. mte^mt LxmmmmzmmLxfiom&x'i 
*m&mm tsttx^hzb iziz^h 9 & ^ u 

1"yy°izm%&£tLfzJ:o%i l <?)Xfo ->xi> fflmx'fo 

[00 19] -^ t iyy h ^^ Tx ^ x ^ _ 

COO 20] 

immmmemmi ixr. wmnzi>b^x*m&> 
<m—<nmmm>m 1 *&m<?>Wh-<mMmiz 

[00 2 1 ] PIHtiJV'.T. USB*XhfAMxi o 
tt, *^MUSBh7»- Al l£tfl;i N USB7 
7>;y 3 yfAVx2 Ofl. 77^y 3 ylUSB 
A3 1 £**T*5>K *^hfflUSBb5y 
U77>?i'3y||USBh7yy-A'3 1 

fc£D+<3-9«fc, d tsbku ii^ous 

|00 2 2] -t^hh. T<i F^tOBfcfrfcUSBtfxh 

(C- 4fUSB*Xhf.'^^10*>'USB77y;y 
3 yfA*^f^2 0CSLTf-^«f iMJgf fS^ft 



4> #W11-88381 

OINh-?^£jMfifS. <IcO I N Y—9 y£Sff L 
^USB77y7y3yfA'-fX20li USB^Xh 

■ta-yxi o^mmztit-oxusBT-fzmmi. z 

nVSZ c ?-f£jEmz&{mT-?&b. USB7 7 y 
* *s 3 yyy W X 2 0 h £i§ftL 

[ 0 0 2 3 ] 7M H/M«B*»^ USB^hfA' 

■i X 1 0 jS^-* H4 fc^f i 3 fc H 

^fUSB*7hfA>(Xl 0WSB77y?y 3 y 

^OUT|>-^>5-IttS. ;«OUTh-?y^§ 
fILJtU s B7ry?y 3 yfAM x 2 o ii, usb* 
Xf-rA-fxi OiO^^ct^-sTUSBT-^S-g-d 
U ;OTS Bf-^ £jE*fc»ISmr4 4: , USB 
*^f-fAV X 1 OCSLtACKA'7-7 h^^flt- 
•5. 

[0024]±leiNh-^>i;, OUTh-?yw 

5feffl*»^A^r.y h^glj7-f-^h" (PID) „ TYlsX 
■ y-<-JVY (ADD R ) % x^KiK^^h ■ 7-f-/P 
K (END P ) „ CRCfi.^ • 7^-^K (CRC 
5 ) OJKteESSrt.* . A^-. y < -)V Y ( P I 

D) till Nh— ^>t^{±OUTh-^>^^grj^ 
-v b § ftTfc 0 . TYVX • ~7 -i —)\>Y 

tzitu s b ^ x —x±cr,n^y r > 9 ^ 3 y =f 
'UxtP&l&stix^h. ttz. ly^yh . 

F ( E nd p ) 7y;y 3 yf;q x 

(cSffS#^cox> H y h&m&ZtiX& 0. CR 

[0025] ^ ^ J: 5 tcftfiK £ ft*: h - ? > A>r . y h 
fi> 77y^y 3 ylUSBN5yy-A3 1(CS«§ 

it. p iDmtam^3 2^mh-^y^7-yh<r>^my 

-f-/PHT'fcS/^y h^S»j7^-^f=: (PID) Jc-fe 
•y hSft*:fffg$:^ii}LT I N I — 9yxhhi\ £ 
tzteOVSTh-fy-X'fo&frnmWte'ir?. %hi,z[ z 

cop i Dmmmm3 2 *>*,j4=*^«#aj****aju 

T«l«lAND y- h 4 1 , 4 2 bkt, 

iz. and y-h 4 nzitouTb-7 ymtam^ix 
ze>ouTb-?ymiiim^iPiDtii!ii®fo 

3 2&OUTb-?y%miiiLtib*lZT?T<<7b% 

0 . mmtz 1 n h-^ ymmmmtp 1 D^aiiHis&3 2 
*»* 1 n h-^y^m Lttimf -r 7b%him 

Xh 0 . & tc A C KA-y- -y h OH^|l<«fT*>^4 

[002 6 3 IMLteiotz. h-7>n<!ry btf&m 
Zii&b. USBf-7-«iSi«§ai. *HJg 
^StfcftS USB77y^y 3 yfA'-f X2 0I1 A 

•'77^U 5 OSr-Oi^TiiD. 7 r y? is a yfflSU S 
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Bh^y y--> < 3 1 tBSSt®"*-* USBf-^^<»7 

[0027]gL<(i 1 USB7r^y 3 yfAM^ 
2 0**USB-r-^«rgefi^-4*^. 7ry?y 3 yf 

BfgfODMAgtffJD 

MA37hO-76 liCjUftt. DMA3yhO-76 

1 ti i 60 D H A9g$ft9£5EftT£0 L U S B -r - 
S/<77T^t'J 5 0fclDMAte3M-f-|>. — USB 

7ry;i/ 3 yf^M X20MUSB -r— * ££Hrr 
-1^77r^ : e l J50l:USBf-^rlg« 
Ltz&. 7ry7ygyiUSBh7y >— A 3 1 &D 
MAayhU— 56 ltCDMA^«^-$rSfIL, DM 
A 3 >" h u- 5 6 1 *i <T <9 D M Ag#m#*»fC ' < -y 
7r^t'J 5 0t^U;USBf-^^7ry7y3 

[0 0 283 _hEDMAS*m-fti. AND^ 

SMLfcAJfP timcoAJ]^ izAJl-tZ X o izt 

Xhh.%~>X^ USB*Xhf^X10KUSB 
^rV^g^xA-f^OtC^-^fi^S*^ A 
NDt-'- b 4 1 ttDMA!KcS##5Hi§fiSJKfc:y- 
hSix. fflG&\ USB7ry^y3yf^MX20K 

usB^hfAv^i o izT-fmm^&m&ii mm 

AND h 4 2«DMAS*e#**»fiSft.aag 

[00 29] ANDf-h4 1, 4 2^£fJ;ft«i. fcfcfc 
«*#5 7 0(CA*LTS>.&<, .1 <D*Uk2§ 7 0 ii:@7K 
V VZo«9 LED $r-filx.Tfc *) , — 7JC0 L E D it&jjmz 
USBrtXhf-'A-'f.xl O^vCOt 1 — ?i£fi#T£>£.rfc 
L . S'jco— ^r<7) LED itjttfmiz USB^hf ' < 

S70ttANDy-h4 l36»4>fi#iiJA3&«2b**^^ 
1iT#OLED£j6fl'$i*\ ANDy-h4 236»/i,e^aj 

4*&£fc«#tf>L E D Srj&TS-es . 
[00 30] fiS-oT, Wffl#(±^<0~O<7)LED^ffiig 

±0fflmz&\\x * m—nmwmiz&^xi*. p i d 

«WJEI»3 2& % AND^-h4 1. 4 2 2:. m^^7 
JEto»fftCOV*"t8MW-4. U S B*X hfyq^ 1 0 

KusB7ry;y 3 yf^u x2o iz^—fmm-? 

S *§•£•.. £-TUSB*X hfAMXl Oti, USB77 

>• ? ^ 3 u * 2 o tc** lx?—? co^mmm 

out I — 7r^-/3 yffflu SB h7y->-A* 
3 1 j&H«IU P I D«ffiHI»3 2#0 UT 1 — 9 >X' 



[ 0 0 3 2 ] -?-<7)f&. 77y^y 3 yfflUSBh7yy 
-A3 l^SaRiOUSB-r-^^Sagt-ii:, DM A3 
>ho-7 6 1t=*tLTDMAS*«^jSfiL. 
DMA5ERfi#&5frrcDMA:3i'ho-5 6 lli. 7 
ry?yaylUSBh5yy-A-3 1 tcfcWC^flt 
JtUSBf-^^'^r^^'J 5 OfcDMAKjM-f 
4 . A N D y- h 4 1 CO— 7j nXIJlSFFtZltT? f-f/ 
fcfcofcO UT h-? yttffifgWA^JSiiT^Sfc 
*>. S'Jc 7 )— *cOA*^fc±feDMAS^lWA*$ 
ilSfc, ANDy-h4 Ui^-NSfl.. «5R»7 0ti 
LED £j£*T3 €tUSB*Xhf^.X10Hf- 

[0033] USB7rV?i/3 y^rA-f X2 0A ! US 
Bt'— **>»ifcarr*-*i:. USBWhfAMXl 

OKJtUACKAt-v h^iMmtr-ecoi'rffl^-r 

4. -T4t . P I D^aJIUSS3 2<i. OUTh^yi 
Sim^ZftTfT- < 7lz LXT4 KtWOB t % 0 . ±15 
LED #jStfT$-4 £ fc ti^^. 

[0034]— 75", USB77y?y3yfA'f7,20 

HUSB*XNfAMXl o^-^i&frr&iSi^ 

ifUSB*XhfAMX10ll USB7ry?y 3 
OtcMtT^-^fiOteiMSr^-fS^O 

i n } — 9 y&MiSr§~£> <. -t&t, z\co i n h-?y£ 
•?T>-7i'3 ymusB h7>is- A3 ia s gflU p 
I D&aJlU8&3 2**I NN-^>T*4Clfc*ttajLT 
I N b ytfiliim^z: T ? v- < 7ttS . 
[0035] *:0Xk. USB7ry;y 3 yfAM X 2 

oti. A'777^y 5 ofciUfi^-susBT-*-^^— 

BiSSftU 7 T y? is 3 >IPJ|U S B b7yy-A*3 1 }i 
DMAnyhn-76 1 fcDMAS*ji#*iSf3f *. 
-KARSfg^tSfftfcDMAnvMa— 56 lti. A- y 
7 7^'J 5 0(CtS?fiL7tUSBf r -^S'7rV^^3 
>-ffl|USB b?yj/-;<3 lfciKiUL. d«77y?y 
g ylUSBh5>y-A'3 l«USBf-?5USB 

*xhfA^ x i offlnciUfrrs . 

[0036] AND7-'-b42 <50— ^TOTJjWf tCJiT 

i n h-? ym&m^&AJiztix^ 

4 teft. S'Jco- ^A^SSRHcilED M AS*©*6*A 
71$tL4i:, AND>'-h4 2<i^*-h$*t. *^§§7 
OiiLED Sr*JT$-^T U S h fAM X 1 0 tC^ 

- ?3I-fI4>T"& 4d>: S-S-f". U S B zhx h 7-V U X 1 
O^USB-T-^coSfi^^T-T^i:. USB7ry? 
>- 3 yfAM x 2 0 tc*f L T AC KJ-^t- -/ h *riHft LT 
*<0t*a*Irt-4. -tSi. P I D^J±ll5lSf§ 3 2 <i. I 

n b-rymmm^ziETf'rj yiztxrj F)i>vm 
t%r>. ±aELED#jSfl--*-s£fc«tf:^. 

[0037] <^-<75H««>@6<i. *«W<?5fff- 

Lxtj o % m-wmmmmt m-comssM&iz^xa 
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fA'-f X 1 00*^ MU S B l t , u 

SB7r^y 3 >f-'<-f7,2 1tf)7r^i/3ylu 

xmmt. m%w\jsBmmz*imtLx$)Z,. 

r^y 3 ylUSBh7yy- A3 1 tA'. 7 7 r ^ t 
'J 5 0 i ^IT'U S Bf-^^DMAtS^fil „ 
[00 38] P I D&ffl0g&3 2^aj?jS*U,OUT 

tubx hm"f-?mm#iy>? a 3 1 . N«f-^ 

Sft#'7>:?4 4£A7jLT&f, < , <T(7)*^h{iS-f-^ 

2 D M A# -7 >' Vmiim IX 7 -y t^T* £ £ {, 
fc. 7 7f^7t(;:i7)DMA*^>M[j rij f 0 

[ 0 0 3 9 ] *.X hil!(T-'-^^ft^*7>^4 3 i; . 
hm s --?5t\m*iy>?AAa>&J]m^\i. ^ft^fixM. 

-y^ft^V:? A4frt>0>tiitim^-tfTfr<7?$> 

& § C £ Sr^-f L E D £<mi$-£& . 
[0040] . - C0|g-O||Mm«fci5V ^X 

it. ^^vm^-fmExvy? A3&fzi l £fcxhm7 : 

T . 7 o lif- fcom&mnttSL* y r/i^ a a 
jJZtiZ?n>y7iE^izmMLXm>tLZ£otzLX$> 

PID^aj0SS3 2h. tfXMlx-^ilfflT?^^ 
3t. A A t. ^7 0 

.7 o -y y"«±HI&§8 1 fc s mmHi&ZMS 2 1 0*r 

[0042] tZ^>X\ I^Z^iilti-v^ 



tfi^TJi. USB77^y 3 yfAVX21li?^ 

±0g§8 ifrt>%m2tiz>?u>y?m^zxjjk txm 

[0043] ±f5ffl«#*JB^:rn^7 A£Hff^£ v 
USBN7>y-A3 1 >y\"7-, y h£gfft-& 

?:*OJttW*firV\ DMA3>bD-56 1tDMAf 

LfcDMA3yhn-5 6 1!l 7r^y 3 ylus 
B h5/y-A'3 1 t , V vy 7r/t'J50 t cO^TU 

[0 044] e<0tl, ^3y90IJDMA*7^6 

t*7Vh/7^WW-*. I^7yf/ 

fciE t T^tfS 7 0 £7)4»<7) L E D ^ j^JfTS-tt S «t ^ {C3r 

[004 5] ±fg^«fc 5 LKm-vmm 
mnmmzi^xwpR-th. u s b^x Kf-v^ x i o 

HUSB7T^y 9 >T^'-f X 2 1 tCT-'-^^ff-r 

lfUSB*XNfA>fxiOll USB7r 
^7i'3y7;Vx2iizMLX7 t -?co&mmffi£m 

OUTh-7yj7r^y 3 yiusBh7yy-K 
3 1^'SftL. P I D^£tIlPlJgg3 2^'OUTh-^yT' 

t s-^auTo ut h-x- vmmftitT?^ < 

10046]^ 7r^y 3 yluSBh7yy 

-^'3 itfmmcnvsB^-fit&m-t&t. dma^ 

>-hn— 76 Hc*fLTDMAS^ft^jH«t Co 
DMAg*f=-f-*SftTDMAa>'ho-7 6 1(i. y 
ry;y 3 yiUSB F5>-^-y<3 ltci5V>TS<IL 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the medium which 
recorded the communication system which performs a data transfer between a USB host 
device and a USB function device, this USB function device, the communication-system- 
control method for this communication system, and the communication situation display 
program. 
[0002] 

[Description of the Prior Art] Conventionally, it did not have display meanses, such as a drop 
in which it is shown in the communication system which consists of a USB host device in 
which a data transfer is possible, and a USB function device in both directions that it is 
among data transfer. 

[0003] In the communication system which connects between two or more electronic 
equipment by PI 394 serial bus, and performs data transfer on the other hand in what was 
indicated by JP,8-51447,A, the output situation of the data of each electronic equipment was 
displayed by Light Emitting Diode. 
[0004] 

[Problem(s) to be Solved by the Invention] The following technical problems occurred in the 
conventional communication system mentioned above. In the former thing, since it does not 
have display meanses, such as a drop in which it is shown that it is among data transfer, a 
data transfer situation has not been grasped. 

[0005] Although it is applicable to the communication system which consists of two or more 
electronic equipment connected by PI 394 serial bus in the latter thing on the other hand, 
about the concrete example of application of the communication system using USB, it is not 
indicated at all. 

[0006] this invention aims at offer of the medium which recorded the communication system 
which a data transfer situation is displayed and can raise convenience, the USB function 
device, the communication-system-control method, and the communication situation display 
program in the communication system which was made in view of the above-mentioned 
technical problem, and consists of a USB host device and a USB function device. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention 
concerning a claim 1 is communication system which is equipped with a predetermined 
transceiver and consists of a USB host device in which a data transfer is possible, and a USB 



function device, and is considered as the composition equipped with a data transfer situation 
display means to display the data transfer situation between this USB host device and a USB 
function device. That is, data transfer is possible between the USB host device respectively 
equipped with the predetermined transceiver, and a USB function device, and a data transfer 
situation display means displays the data transfer situation. 

[0008] Although it may display only the transmitting situation of data and may be only the 
receiving situation of data, the data transfer situation display means in here is suitable if both 
can be displayed. Then, m invention concerning a claim 2, the above-mentioned data transfer 
situation display means is considered as the composition which displays the transmitting 
situation and receiving situation of data individually in communication system according to 
claim 1. That is, since the transmitting situation and receiving situation of data are displayed 
individually, it is intelligible for a user. 

[0009] As an example of the concrete composition in the case of displaying the transmitting 
situation and receiving situation of data individually, invention concerning a claim 3 In 
communication system according to claim 2 the above-mentioned USB host device The token 
which precedes [ transmitting and receiving data and ] and shows transmission or reception of 
Qcua is sent out to the above-mentioned USB host device, the above-mentioned USB function 
device After receiving the above-mentioned token, while transmitting and receiving data 
between the above-mentioned USB host devices, carrying out the DMA transfer of the data to 
an own transceiver between buffer memory based on a predetermined DMA demand signal 
The above-mentioned data transfer situation display means is considered as the composition 
which displays the transmitting situation and receiving situation of data as the above- 
mentioned token based on the above-mentioned DMA demand signal 
[0010] That is, the above-mentioned USB host device precedes [ transmitting and receiving 
data and ], and sends out a predetermined token to the above-mentioned USB host device 
and data are transmitted [ the above-mentioned USB function device which received this ' 
token ] and received, carrying out the DMA transfer of the data to an own transceiver 
between buffer memory. A data transfer situation display means displays the transmitting 
situation and receiving situation of data by detecting the time of data transfer from the above- 
mentioned DMA demand signal while detecting whether it is transmission of data or it is 
reception of data from the token sent out from the above-mentioned USB host device 
[uOl 1] Moreover, invention which starts a claim 4 as an example of another composition In 
commumcation system according to claim 2 the above-mentioned USB host device The token 
which precedes [ transmitting and receiving data and ] and shows transmission or reception of 
data is sent out to the above-mentioned USB host device, the above-mentioned USB function 
device After receiving the above-mentioned token, while transmitting and receiving data 
between the above-mentioned USB host devices, carrying out the DMA transfer of the data to 
an own transceiver between buffer memory based on a predetermined DMA demand signal 
The above-mentioned data transfer situation display means is considered as the composition 
which gives an indication under data transmission or data reception, while acquiring the 
DMA number of counts at the time of the above-mentioned DMA transfer and counting this 
DMA number of counts based on a predetermined clock signal, when the above-mentioned 
token is detected. 

[0012] That is, transmission and reception of data are performed between the USB host 
device and the USB function device by the same procedure as what was explained by the 
claim 3 mentioned above. A data transfer situation display means acquires the DMA number 
of counts at the time of the transceiver by the side of a USB function device, and the DMA 
transfer between buffer memory at the time of this token detection while detecting whether it 




is transmission of data, or it is reception of data from the token sent out from this USB host 
device. Then, while counting this DMA number of counts based on a predetermined clock 
signal, an indication under data transmission or data reception is given as that by which 
transmission and reception of data are made. 

[0013] In this case, the display period which displays under data transmission or data 
reception is easily understood are dependent on the frequency of the above-mentioned clock 
signal. Then, for invention concerning a claim 5, communication system according to claim 4 
sets, and the above-mentioned data transfer situation display means is considered as the 
composition which carries out an adjustable setup of the frequency of the above-mentioned 
clock signal at it. That is, the display period which will display under data transmission or 
data reception if frequency of the above-mentioned clock signal is made high becomes short, 
and if frequency of this clock signal is made low, this display period will become long. 
[0014] If a data transfer situation display means is on the communication system constituted 
as mentioned above, it can be installed in arbitrary parts, for example, can be installed on this 
communication system as an isolated system, and can also be incorporated in a USB host 
device or a USB function device. As an example in the case of the latter, the USB function 
device concerning a claim 6 is considered as the composition equipped with a data transfer 
situation display means to display the data transfer situation between the above-mentioned 
USB host devices while it is equipped with a predetermined transceiver and has a data 
transfer possible between USB host devices. 

[0015] That is, since the data transfer situation display means is included in the USB function 
device, a data transfer situation is displayed on this USB function device side. As it 
mentioned above, it does not need to be limited to the equipment which has substance in the 
communication system which consists of a USB host device and a USB function device 
though a data transfer situation is displayed, and functioning also as the method can be 
understood easily. 

[0016] For this reason, invention of the method concerning a claim 7 is the communication- 
system-control method for the communication system which is equipped with a 
predetermined transceiver and consists of a USB host device in which a data transfer is 
possible, and a USB function device, detects the data transfer situation between this USB host 
device and a USB function device, and is considered as the composition displayed on a 
predetermined drop. That is, there is no difference not only in the equipment which not 
necessarily has substance but in being effective as the method. 

[0017] When becoming the software which displays a communication situation as an 
example of embodiment of the thought of invention, naturally it exists on the record medium 
which recorded this software, and may be used. As the example, invention concerning a claim 
8 is the medium which recorded the communication situation display program for the 
communication system which is equipped with a predetermined transceiver and consists of a 
USB host device in which a data transfer is possible, and a USB function device, detects the 
data transfer situation between this USB host device and a USB function device, and is 
considered as the composition displayed on a predetermined drop. 
[0018] of course, the record medium may be a magnetic-recording medium, may be a 
magneto-optic-recording medium, and can completely be considered the same way in any 
record media developed from now on Moreover, about duplicate stages, such as a primary 
replica and a secondary replica, it is equivalent without room to completely ask. In addition, 
it is the same even if it seems that it changed to this invention being used, or was written in 
the semiconductor chip even when carrying out as the supply method using a communication 
line. 



[0019] Furthermore, a part is software, when the part is realized by hardware, there is nothing 
that is completely different in the thought of invention, and it may be made into the thing of a 
gestalt which memorizes the part on the record medium and is read suitably if needed 
[0020] J 

[Embodiments of the Invention] Hereafter, the operation gestalt of this invention is explained 
based on a drawing. 

<Operation gestalt of ** first> drawing 1 shows the communication system concerning the 
first operation gestalt of this invention by the block diagram. 
[0021] In this drawing, the USB host device 10 is equipped with the host side USB 
transceiver 1 1, the USB function device 20 is equipped with the function side USB 
transceiver 3 1 , and connects the host side USB transceiver 1 1 and the function side USB 
transceiver 3 1 by D+ signal line and D-signal line, and has enabled the usual USB 
communication. This USB communication is performed according to the procedure shown in 
drawing 2 . 

[0022] That is, when the USB host device 10 receives data from an idle state, as shown in 
drawing 3 , IN token for the USB host device 10 requiring a data transfer from the USB 
function device 20 first is transmitted. If the USB function device 20 which received this IN 
token transmits USB data according to the demand of the USB host device 10 and the 
completion of reception of this USB data is carried out normally, it will transmit an ACK 
packet to the USB function device 20, and will be in an idle state. 

[0023] On the other hand, when the USB host device 10 transmits data from an idle state as 
shown in drawing 4 , the OUT token for the USB host device 1 0 requiring reception 
preparation of data from the USB function device 20 first is transmitted. If the USB function 
device 20 which received this OUT token receives USB data according to the demand of the 
USB host device 10 and the completion of reception of this USB data is carried out normally 
it will transmit an ACK packet to the USB host device 1 0. 

[0024] The packet format of the above-mentioned IN token and an OUT token is shown in 
drawing 5 , and is arranged from a head in order of the packet discernment field (PID), 
address field (ADDR), the end point field (ENDP), and the CRC-check field (CRC5). The 
information for discriminating IN token or an OUT token is set to the packet discernment 
field (PID), and the specific function device on a USB interface is specified to be address 
field. Moreover, the specific end point in a specific function device is specified to be the end 
point field (ENDP), and the CRC-check field is the Cyclic Redundancy Check sign field for 
detecting the transmission error of a token packet. 

[0025] Thus, it is received by the function side USB transceiver 31, and the constituted token 
packet reads the information set to the packet discernment field (PID) whose PID detector 32 
is the head field of this token packet, and discriminates whether it is IN token or it is an OUT 
token. Furthermore, from this PID detector 32, while drawing two signal output lines and 
connecting with the AND gates 41 and 42, respectively, an OUT token detecting signal is 
inputted into the AND gate 41, and IN token detecting signal is inputted into the AND gate 
42. Similarly, this OUT token detecting signal becomes active when the PID detector 32 
detects an OUT token, and it is the signal which becomes active [ IN token detecting signal ] 
when the PID detector 32 detects IN token, and both will become inactive, if transmission 
and reception of an ACK packet are performed. 

[0026] If a token packet is received as mentioned above, transmission and reception of USB 
data will be started. The USB function device 20 in this operation gestalt is equipped with 
buffer memory 50, and the function side USB transceiver 3 1 is aiming at improvement in 
performance by storing in buffer memory 50 temporarily the USB data transmitted and 



received. 

[0027] In detail, when the USB function device 20 receives USB data, the function side USB 
transceiver 3 1 transmits a predetermined DMA demand signal to DMA controller 61, and 
DMA controller 61 carries out the DMA transfer of the USB data received in response to this 
DMA demand signal to buffer memory 50. On the other hand, when transmitting USB data 
from the USB function device 20, once storing USB data in buffer memory 50, the function 
side USB transceiver 3 1 transmits a DMA demand signal to DMA controller 61, and DMA 
controller 61 transmits the USB data stored in buffer memory 50 in response to this DMA 
demand signal to the function side USB transceiver 3 1 . 

[0028] Furthermore, the above-mentioned DMA demand signal is inputted into the input 
terminal other than the input terminal which connected the above-mentioned signal output 
line in each of the AND gates 41 and 42. Therefore, similarly, when the gate of the AND gate 
41 is carried out whenever a DMA demand signal is sent when carrying out data transmission 
from the USB host device 10 at the USB function device 20, and carrying out data 
transmission from another side and the USB function device 20 at the USB host device 10, 
whenever a DMA demand signal is sent, the gate of the AND gate 42 is carried out. 
[0029] Both the outputs of the AND gates 41 and 42 are inputted into the drop 70. This drop 
70 is equipped with two Light Emitting Diodes which are not illustrated, and it is shown that 
one Light Emitting Diode is data transmitting to the USB host device 10 at the time of 
lighting, and it is another and it is shown that Light Emitting Diode is [ data ] under reception 
from the USB host device 10 at the time of lighting. This drop 70 makes the former Light 
Emitting Diode turn on, when there is a signal output from the AND gate 4 1 , and when there 
is a signal output from the AND gate 42, it makes the latter Light Emitting Diode turn on. 
[0030] Therefore, a user can check these two Light Emitting Diodes by looking, and can 
check the existence of transmission and reception of data. In the above meaning, the PID 
detector 32, the AND gates 41 and 42, and a drop 70 constitute a data transfer situation 
display means in the first operation gestalt. 

[003 1] Next, operation of the first operation gestalt constituted as mentioned above is 
explained. When carrying out data transmission from the USB host device 10 at the USB 
function device 20, the USB host device 10 transmits the OUT token for requiring reception 
preparation of data from the USB function device 20 first. Then, the function side USB 
transceiver 31 receives this OUT token, it detects that the PID detector 32 is an OUT token, 
and an OUT token detecting signal is made active. 

[0032] Then, if USB data with the actual function side USB transceiver 3 1 are received, a 
DMA demand signal will be transmitted to DMA controller 6 1 , and DMA controller 61 will 
carry out the DMA transfer of the USB data received in the function side USB transceiver 3 1 
to buffer memory 50 in response to this DMA demand signal. Since the OUT token detecting 
signal which became active is inputted into one input terminal of the AND gate 41, while is 
another, and when the above-mentioned DMA demand signal is inputted into an input 
terminal, it is shown that the AND gate 41 makes Light Emitting Diode, as for a drop 70, turn 
on by carrying out the gate, and is [ data ] under reception from the USB host device 10. 
[0033] If the USB function device 20 completes reception of USB data, an ACK packet will 
be transmitted to the USB host device 10, and that will be notified. Then, the PID detector 32 
will make an OUT token detecting signal inactive, and will be in an idle state, and Above 
Light Emitting Diode does not turn it on. 

[0034] On the other hand, when carrying out data transmission from the USB function device 
20 at the USB host device 10, the USB host device 10 transmits IN token for requiring a data 
transfer from the USB function device 20 first. Then, the function side USB transceiver 3 1 



receives this IN token, it detects that the PID detector 32 is IN token, and IN token detecting 
signal is made active. 

[0035] Then, the USB function device 20 once stores the USB data transmitted to buffer 
memory 50, and the function side USB transceiver 3 1 transmits a DMA demand signal to 
DMA controller 61. DMA controller 61 which received this demand signal transmits the USB 
data stored in buffer memory 50 to the function side USB transceiver 3 1 , and this function 
side USB transceiver 3 1 transmits USB data to the USB host device 10 side. 
[0036] Since IN token detecting signal which became active is inputted into one input 
terminal of the AND gate 42, while is another, and when the above-mentioned DMA demand 
signal is inputted into an input terminal, it is shown that the AND gate 42 makes Light 
Emitting Diode, as for a drop 70, turn on by canying out the gate, and is data transmitting to 
the USB host device 10. If the USB host device 10 completes reception of USB data, an ACK 
packet will be transmitted to the USB function device 20, and that will be notified. Then, the 
PED detector 32 will make IN token detecting signal inactive, and will be in an idle state, and 
Above Light Emitting Diode does not turn it on. 

[0037] <Operation gestalt of ** second> drawing 6 shows the communication system 
concerning the second operation gestalt of this invention by the block diagram, and has 
attached the same sign about the same component part as the first operation gestalt. In this 
cowing, it connects by D+ signal line and D-signal line, and the host side USB transceiver 
1 1 of the USB host device 10 and the function side USB transceiver 3 1 of the USB function 
device 21 have enabled the usual USB communication. The DMA transfer of the USB data is 
carried out between the function side USB transceiver 3 1 and buffer memory 50 like the first 
operation gestalt which also mentioned above the USB communication in this case. 
[0038] The OUT token detecting signal outputted from the PID detector 32 and IN token 
detecting signal are inputted into the host side data transmitting counter 43 and the host side 
data receiving counter 44, respectively. This host side data transmitting counter 43 and the 
host side data receiving counter 44 count down this DMA number of counts " 1 " every after 
the completion of a latch, and they make the output signal active until the number of counts is 
set to "0" while they acquire and latch the DMA number of counts from the DMA counter 62, 
when it becomes respectively active [ an OUT token detecting signal and IN token detecting 
signal ]. 

[0039] The output signal of the host side data transmitting counter 43 and the host side data 
receiving counter 44 is inputted into the drop 70, respectively, and when the output signal 
fi^m the host side data transmitting counter 43 is active, while this drop 70 makes Light 
Emitting Diode which shows that it is [ data ] under reception from the USB host device 10 
turn on, it makes Light Emitting Diode which shows that it is data transmitting to the USB 
host device 10 turn on, when the output signal from the host side data receiving counter 44 is 
active. 

[0040] That is, in this second operation gestalt, while the output signal of the host side data 
transmitting counter 43 or the host side data receiving counter 44 is active, transmission and 
reception of data shall be legal- fiction-performed. Therefore, although a drop 70 does not 
express the situation of transmission and reception of data as real time, the lighting time of 
Light Emitting Diode becomes comparatively long, and its visibility improves. Moreover, 
synchronizing with the clock signal into which the count-down in the host side data 
transmitting counter 43 and the host side data receiving counter 44 mentioned above is 
inputted from the clock generation circuit 81, it has been made to be earned out An 
adjustable setup of the frequency of the clock signal outputted from this clock generation 
circuit 81 is carried out by the frequency setting section 82. 




[0041] That is, by considering as such composition, the active period of the output signal of 
the host side data transmitting counter 43 and the host side data receiving counter 44 can be 
changed, and convenience can be raised. In the above meaning, the PID detector 32, the host 
side data transmitting counter 43, the host side data receiving counter 44, a drop 70, the clock 
generation circuit 81, and the frequency setting section 82 constitute a data transfer situation 
display means in the second operation gestalt. 

[0042] By the way, in this second operation gestalt, although considered as the composition 
which displays the situation of transmission and reception of data on a drop 70 combining 
several sorts of hardware, it is not limited to this composition. For example, in what is shown 
in drawing 7 , the USB function device 21 is considered as the composition which displays 
the situation of transmission and reception of data on a drop 70 by having a microcomputer 
90 and performing the communication situation display program to which this 
microcomputer 90 was recorded on the program ROM 91. In addition, a microcomputer 90 
operates considering the clock signal sent from the clock generation circuit 81 as an input. 
[0043] As procedure of a microcomputer 90 which performs the above-mentioned 
communication situation display program, if the function side USB transceiver 3 1 receives a 
token packet first, that will be detected, discernment of an OUT token or IN token will be 
performed, and a DMA demand signal will be transmitted to DMA controller 61 . Then, DMA 
controller 61 which received this DMA demand signal starts a USB data transfer between the 
function side USB transceiver 3 1 and buffer memory 50. 

[0044] Then, a microcomputer 90 acquires the DMA number of counts from the DMA - 
counter 62, and starts a count-down like what was mentioned above. And while performing 
this count-down, a predetermined signal is sent out so that Light Emitting Diode in a drop 70 
may be made to turn on according to the classification of the token packet which received. Of 
course, it enables a setup of the speed and may be made to be able to control the speed of this 
count-down in soft, and to be read from an external input switch suitably. 
[0045] Next, operation of the second operation gestalt constituted as mentioned above is 
explained. When carrying out data transmission from the USB host device 10 at the USB 
function device 21, the USB host device 10 transmits the OUT token for requiring reception 
preparation of data from the USB function device 21 first Then, the function side USB - 
transceiver 3 1 receives this OUT token, it detects that the PID detector 32 is an OUT token, 
and an OUT token detecting signal is made active. 

[0046] Then, if USB data with the actual function side USB transceiver 3 1 are received, a 
DMA demand signal will be transmitted to DMA controller 61, and DMA controller 61 will 
carry out the DMA transfer of the USB data received in the function side USB transceiver 3 1 
to buffer memory 50 in response to this DMA demand signal. 

[0047] If an OUT token detecting signal becomes active, the host side data transmitting 
counter 43 acquires and latches the DMA number of counts from the DMA counter 62, 
counts it down " 1 " every after the completion of a latch synchronizing with the clock signal 
into which this DMA number of counts is inputted from a clock generation circuit, and it will 
make an output signal active until the number of counts is set to "0." Then, it is shown that a 
drop 70 makes Light Emitting Diode turn on, and is [ data ] under reception from the USB 
host device 1 0. 

[0048] On the other hand, when carrying out data transmission from the USB function device 
21 at the USB host device 10, the USB host device 10 transmits TN token for requiring a data 
transfer from the USB function device 21 first. Then, the function side USB transceiver 31 
receives this IN token, it detects that the PID detector 32 is IN token, and IN token detecting 
signal is made active. 



[0049] Then, the USB function device 21 once stores the USB data transmitted to buffer 
memory 50, and the function side USB transceiver 3 1 transmits a DMA demand signal to 
DMA controller 61 . DMA controller 61 which received this demand signal transmits the USB 
dc«:a stored in buffer memory 50 to the function side USB transceiver 3 1 , and this function 
side USB transceiver 31 transmits USB data to the USB host device 10. 
[0050] If IN token detecting signal becomes active, the host side data receiving counter 44 
acquires and latches the DMA number of counts from the DMA counter 62, counts it down 
" 1 " every after the completion of a latch synchronizing with the clock signal into which this 
DMA number of counts is inputted from a clock generation circuit, and it will make an output 
signal active until the number of counts is set to "0." Then, a drop 70 making Light Emitting 
Diode turn on, and data transmitting it to the USB host device 10 is shown. 
[0051] Although it depends for the speed of a count-down of the host side data transmitting 
counter 43 or the host side data receiving counter 44 on the frequency of the clock signal 
outputted from the clock generation circuit 81, since an adjustable setup is carried out in the 
frequency setting section 82, the frequency can change the active period of the output signal 
from the host side data transmitting counter 43 or the host side data receiving counter 44. 
[0052] Thus, it sets to the near PID detector 32 of the USB function device 20. Detect any of 
reception of data, or transmission they are from the token packet which received, and the 
detection signal is inputted into the AND gates 41 and 42, respectively. While inputting into 
the AND gates 41 and 42 the DMA demand signal sent out from the function side USB 
transceiver 3 1 Since it was made to change the content of a display of a drop 70 according to 
the output of these AND gates 41 and 42, the transmitting situation and receiving situation of 
data can be displayed and convenience can be raised. 
[0053] 

[Effect of the Invention] As explained above, since the data transfer situation was displayed, 
this invention can offer the communication system which can raise convenience in the 
communication system which consists of a USB host device and a USB function device. 
Moreover, according to invention concerning a claim 2, since the transmitting situation and 
receiving situation of data were displayed individually, a data transfer situation is intelligible. 
[0054] Furthermore, according to invention concerning a claim 3, the transmitting situation 
and receiving situation of data can be individually expressed as simple composition. 
Furthermore, according to invention concerning a claim 4, the visibility of the content of a 
display can be raised, expressing the transmitting situation and receiving situation of data as 
smiple composition individually. Furthermore, according to invention concerning a claim 5, 
the display period which displays the transmitting situation and receiving situation of data 
can be written as adjustable, and a desired display mode can be chosen. 
[0055] Furthermore, according to invention concerning a claim 6, the USB function device 
which can display a data transfer situation can be offered. Furthermore, since the data transfer 
situation was displayed in the communication system which consists of a USB host device 
and a USB function device according to invention concerning a claim 7, the communication- 
system-control method which can raise convenience can be offered. 
[0056] Furthermore, according to invention concerning a claim 8, in the communication 
system which consists of a USB host device and a USB function device, the medium which 
recorded the communication situation display program which displays a data transfer 
situation on a predetermined drop can be offered. 



